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• Hydrologic variation, space and time

• Functions of the hydrograph

• A design approach Hermann,
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• Historical reference conditions 

Lower Missouri Flow-Regime 

SPRING RISE(S):
• BUILD BARS
• CONNECT FLOOD PLAIN
• SPAWNING CUE

SUMMER LOW:
• EXPOSE BARS
• PROVIDE SWH

Functions of the Hydrograph

Constructed SWH will 
suffice

Provide shallow-
water habitat for 
young fish

Constructed bars will 
suffice

Expose sand bars
Conventional WisdomHypothesized Role

Summer Low

To be testedSpawning cue

Channelization has minimized 
flood-plain connection potential

Connect flood plain

Insufficient under flood controlBuild sand bars
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Functions of the Hydrograph - Connectivity
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Lisbon/Jameson

To be testedSpawning cue

Channelization has minimized 
flood plain

Connect flood plain

Insufficient under flood controlBuild sand bars

Conventional WisdomHypothesized 
Role

Functions of the Hydrograph

Spring Rise:

Engineering the Hydrograph

Two approaches to designing hydrograph attributes:
• Specific biological information 
• Historical hydrograph

Use sparse biologic data to constrain design; then 
use reference hydrograph to define range of flows 
characteristics.

Tools:
• Daily routing model for hydrologic scenarios
• Hydrograph analysis – IHA approach

Hydrologic Scenarios

USACE Daily Routing Model
• 100 years of daily data, entire basin 
• Routed to downstream gage sites
• Standard of analysis for Missouri            

River management

• Critical for analysis and management.
• Not easily used by stakeholders

Corps of Engineers Missouri River Daily Routing Model*

HISTORICAL TRIBUTARY INFLOWS
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COE DAILY ROUTING MODEL

D
IS

C
H

AR
G

E

TIME
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FLOOD CONTROL
WATER SUPPLY

IRRIGATION
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RECREATION

THREATENED, ENDANGERED SPECIES
...

BENEFITS:

COE EFFECTS MODELS

* Roy McAllister, COE

Estimates of Sturgeon Spawning Window
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Parsing the Hydrograph for Ecological Meaning
(Environmental Flow Components)

Parsing the Hydrograph 
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Parsing the Hydrograph 
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Environmental Flow Components – GAPT – First Peak
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RELATIVE PEAK DISCHARGE, KCFS
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Environmental Flow Components – GAPT – First Peak

RATE OF FALL, KCFS/DAY
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RATE OF RISE, KCFS/DAY
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Some Questions

• Biological design criteria
• Rise for migration, spawning, dispersal?
• Spawning on rise, or declining limb?
• Spawning substrate conditioning?
• Single or double SR?
• Durations, peak or plateau?
• Rates of rise and fall?

• SR design for information content & recovery?

Design Based on ROR Hydrograph
ALL DESIGNS WITH RELATIVE PEAK AS FIRST CRITERION

(Windowed, filtered dataset, 2 days @ peak)
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